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INFORMATION SIROUTAR 


UNITED STATES suena oF MINES 


SAFETY PRACTICES AND АСНІБ VEMENTS АТ THE 
COLUMBIA MINE OF THE COLUMBIA STEEL co. 1 
(Subsidiary of United States Steel Corporation) 


By D. J. Parker? 


Certain safety practices and accomplishments resulting from an excep- 
tionally well planned and executed safety program at the Columbia mine of 
the Columbia Steei Co. (subsidiary of the United States Steel Corporation), 
are set forth. in this paper with a view to creating and maintaining a 
deeper and a more vital interest in accident-prevention work on the part cf 
those coal producers who are not enjoying that peaceful satisfaction conse- 
quent upon a creditable safety гесога. This paper mast fail of its purpose 
if it does not arouse the latent spirit of safety and inspire a wholesome 
confidence in the doctrine that accidents (at least 90 percent of them) can 
be eliminated where there is a will on the part of the management to do so. 


The mine is located about three fourths of a mile east of Columbia, 
Carbon county, Utah, and is served Әу its own railroad, connecting with the 
Sunnyside branch of the Denver & Rio Grande Western Railroad. An average 
of 133 men (surface and underground) is employed, with a supervisory force 
comprised of a superintendent, mine foreman, one fire boss, and one saroy 
inspector. 


The cover varies from a few hundred feet up to more than 2,500 feet. 
Ав а consequence the mine is subject to bounces, but due to the large 
pillars in this mine, this hazard is reduced to a minimum; rarely is а 
bounce experienced even in pillar extraction. During the 10 years of орега- 
tions but two accidents have happened from this cause. Definite effort із 
made to take care of loose material either by barring it down or timbering 
it. securely. | ; 


1 The Bureau. of Mines will welcome the reprinting of this paper provided 
that the following footnote acknowledgment is used: "Reprinted from 
U. S. Bureau of Mines Information Circular 6745." 

2 District Engineer, U. S. Bureau of Mines Safety Station, Salt Lake City, 
о "Utah. 
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Bitumincus coxing coal is mined from ihe ос Sunnyside bed, which 
varies in tnicaness from 1l.to.14 fest.. "is bed pitcnes 12 percent in an 


easterly cirection.  Cverlying the coal bed is a leminatec sandstone, which 
requires systematic.. timbering to within 10 feet 2i. i асе in the advance 
workings where tòp coal is left up; in retreat wor, timber is wewt to^ 02-2 


within 6 feet of one PERS Е с а T 


^. 


The mine іс. opened wy B m 20% Por ешле] whic %spli ts to a double 
entry baulageway, Griven on the strike upon enterinz the coal. It is vorked 
on the panel system. Rooms лгезпаг1уеп on the strize on 10C-foot centers, -: 
and crosscuts are driven at an atcle of 220 from the rooms.  hooms are 
turnec off intake slope airways, and when they have resche the required 
depth, pillar поа is started immeđiztely. Pillars are pulled for the 
most part by pick mining; some of them, however, are cut by macaines where 
бор-сөзі- can be left up. ' When, it. becomes necessary to crop the top coal, 
the use. of cutti ing mechines is not чыны Whee ty in NEN E 

done mechanically. The crew of - 
г, а nototiian, and а mo vor nipper. 
Ө room parting. | 


кі е ір. 2 advance, жен icing is 
each loading. machine consists of an, operate 
Tais.créw loads and. aelivers all. cars. to tk: 


2 Underground nenlage is Bv Afolley locomotives. and horses. The trolley. 
vire carrying 250. volts á.c. is suspended not less tsan e feet above the 
rail and is well guarded at points wrere men end animals "ust pass under it. 
811 cars are of the solid-body steel tpe. Because excessive toppinz of ^ 
cars is prohibited, tke re is а minimum of spiilage. oz coal along haulageways; 
5216 materially. reduces Әле haz ard of coal=dist accumilati on. | Auple clear- 
ance is maintained between. tho тізе eni traci 26 thr: sughout tiie mine. ' - 


шоч ‘the шіше is classed аз nongassy “by ‘the State inspection deport- 
Шалк. ventilation is given major consideration: “Тас main and branch air І 
courses are кері clean and free from obstruction to insure unrestricted апа. 
ЕЕЕ: passage of the rcquisi ve enount of fres: air, E al times. 


The: шіре is capt completely rock dusted froh ine ЖӨН to within’ 50 : 
feet of all worxinz races.. The zone beyond th e roc uad. ed area; including 
the brolen coal prepared. for loading at the face, is kept. thoroughly: wet by 
the miners. . A sprinkling hose is kept in each workin face at all times. 
Dust obtained from a cement plant is used for rock dusting, and adobe ог. 
surface soil is used for osllasting the tracts on main 2. roads, this: 
PE aiding in form | the тесин program. 

AM coal is lasted тізі à potidasible explosives, electrically detonated 
from the surface, тілеп: all men are ‘out of the mine. ‘Prior to charging. the 
roles. уле shot firers male sure i ciat all switches controlling -the firing 
circuit are onen. А switch is located in the circuit at the mouth-of each. 
room and at the ton of eaci panel. Іп additicn, there is a main switch con- 
trolling the entire circuit in the eighth east transformer station, and a 
master switch on the surface. Also there are two 6—foot gaps in the circuit 
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located in the mine 150 feet from the outside shooting station. When not 
actually in use, the main switch and master switch are kept securely locked. 


The legs of the electric ds tonetar are short-circuited by twisting tne 
ends of the wires together; they'are then place in special bags and carried 
underground by one cf the shot firers on foot. Тһе other shot firer trans- 
ports the explosive underground in a well-insulated car. Before the holes 
are chargea, the shot firers carefully inspect each working place with a 
permissible flame safety Up for methane. 


On the way into the mine all shooting switches are inspected to make 
sure that they are open, ‹ | | 


The shot holes are prit and measured for depth, charged, and 
wired with No. 20 wire, wnich extends back approximately 50 feet from the 
face, where it is comnectec to No. 14 wire. As soon as each hole is.charged, 
the leg wires are coiled up to the collar of the hole, and when all holes in 
a working place are charged they are then conrected in series. .The voltage 
оп the blasting circuit is 440 volts а.с. Adobe stemming and wooden tamping 
. bars only are used. | | : коз 


When all holes аге wired, the shot firers proceed outside the mine,. 
closing all switches as they go.. The master firing switch is the last one 
to be closed. This switch is closed. only momentarily, and is never closed 


, , & Second time bn the ваше round of shots. Unused-detonators and explosive 


are returned to their respective mazazines at the end of the shift. After 
the shots are fired, the shot firers reenter the mine, open all switcies, 
examine all places for gas, misfires, and other unsafe conditions. | 


^. The presentation of the somewhat unusual method of charging shot holes 
and handling ШізГігөз in the Columbia mine merits some amplification. The 
. primer is made up by inserting the detonator into the end. of the cartridge. 
The cartridge paper is tied around tke detonator wires, which are then half 
hitched around the cartridge. Where two sticks of "powder! are used, the 
primer is placec in the hole first: where three sticks are used, the primer 
is placed in the center of the charge. When the entire charge is in the 
shot hole, the last stick of explosive is flush with the collar of the hole. 
The сцагсе is then pushed into tte hole with а wocden tamping bar. This 
method of loading prevents the possibility of air gaps between the sticks 
of explosive, as otherwise might be the case where each stick is "snoved 
home" separately. Ір the latter case, "беге shot holes are not properly 
cleaned, there is a likelihood that drillings will get between the sticks 
. of explosive and cause gaps, which may result in misfires. Е 


The end of the primer containing the detonator is placed at the bottom 
of Ghe shot hole, tkus directing the Bene vivo end of the арамы toward 
the bulk of the charge. 


| .When misfires occur, all wiring is ia connected. from the. detonator legs, 
which are then short-circuited by twisting the ends together. Тһе stemming 
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is then washed. и thoroughly, using. [the ps with. waich. every " working faeces: 
is supplied. When the primer is placed in the ‘bottom of the hole, it is a 
relatively easy matter. to pull the.entire charge from the hole,.by using-ctne 
detonator wires. On. ihe succeeding shift tke hole is charged witha new abus 
primer. апа fresh explosive. The primer removed from tke ‘hole isnot: Used airy 
agains., Unused primers.are taken ee of. the mine and, destroyed. iy being. 
exploded. iv SW MEN ze que + —-——X Жа ЕИ e "Жыр 22 yer отл 

That the problem of reducing coal-mine accidents in Utah to a minimas i 
is notan insuperable one is emphasized by .the fact that the Columbia mine. 
operated from November 5, 1931, to March 31, 1933, with but. two. lost-time ., 
accidents, involving ә total of Re lost ч (The last accident occurred - 
on MODUeHDer 9, ,1932.)-.. | AMEN Ox ағы Ыы Lue. кот ae Е 

This is an excellent record : for. western cal mines generally ш “fox mee 
Utah in panticular. Lb is felt, therefore, that an exposition of the. details 
of this record, together with a discussion of the modus operandi, of the 
system through which it is accomplished would. be: ;giving credit Where credit. 
is due and at the same time, perhaps, would justify the hope that such КЕЗЕ 
information may serve ав an incentive to the SEEN EY, as a whole to increase 
its MS eas activities. " : 

During the period usdtloned (Nov. 6, 1981 to March 31, 1933), 278, 95S. E 
net tons of coal were produced and 310, 752 man-hours worked. The, number of | 
accidents Dor million man-hours worked, or the frequency rate, is AS. follows: 


2 ЕРИ x 1,000,000 = =- 6.43 
510,752 man-hours 


imis ths. fiscal year ending June 50, 1932, the average. frequency. rate 
for all coal mines in Utah was 162.3. The frequency rate for the Columbia. 
mine for. the above year was 12.66, as compared to 592.10, the frequency | rate - 
of the Utah mine having the most. unfavorable record on this basis. E DE 


The number of. days. lost per ‘thousand man-hours worked, or the severity . 
rate, is.as follows: 


Р ЖЕУ: s lost x 3 000 _ 0.19 
To 310,752 man-hours ` ше 

For. ‘the ‘foregoing’ fiscal year the average severity rate for all Utah 
coal mines was 33. 04. „ће corresponding figüre for the Columbia mine was 
0.30, as compared to 179.50, the severity rate of the Utah mine aes the 
most unfavorable, record .on. this basis... 


‘The fallacy of ovorasi e the “importance of “frequency rates is 
brought out by the fact that the mine previously referred to аз having a 


аще mine. ‚оп а ‘severity-re. te basis’ is ді from the зор. ‘of ‘this list, with 
а, severity rate of 1.58. 


AA no 
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The number of days lost per.1,000 tons:of coal produced at the Columbia 
nine during the approximate 17 months! period (Nov. 6, 1981, to March 21, 
1933) is 0.22. Тһе corresponding figure for this mine for. the fiscal year - 
1931-32 is 0.36. For all Utah mines that is the best record for this period... | 
Оп the same basis the noorest госогб- of any mine for this fiscal year is. uL 
222.90, wnile the average for the State is 15. 50. | eee ч 


This record is ЕТ and exceptional and proves definitely. "that. Чу 
more than just ordinary effort is being put forth at this property to pre- ИР 
vent accidents. А discussion of the channels through which this. accomplish . 
ment was made possible is of equal interest. The safety program at the. Е 
Columbia mine is neither complicated nor expensive and is well within the 
reach of the small as well as tne large operation. 


The safety .program.of tne Columbia Steel бс. is based on the following 
steps and is developed by a general safet; committee, consisting of the | 
superintendent and Reads of the several departments: 3 


(1) suff icient, Supervision to Carry out the Program 


Cet Tie EE iT 


Each workman is visited in his Working place at least twice during the ' 
working shift by a member of the supervisory force and oftener if conditions 
warrant. Careful examination is mace of working places, special hazards are 
pointed out, апа the proper instructions given. 


(3). Reco gn} ition, of Unsafe. Practices 


The. ‘company "urges that every  euployee wno, observes ап unsafe practice 
or condition shall immediately. report it. Whe foreman corrects the 'condi- 
tion or unsafe practice at once and sutmits а report to the superintendent 
for his approval. Ав a furtner means of discovering unsafe practices, the 
slizhtest injury is investigated anë studied, always with the thought of 
future safety, the removal of uncetectod hazerés, and the correcting.of 2. 
poor practices. - Also the. slightest injury -mast have medical attentian; the 
latter practice. has undoubtedly minimized infection. А11 accidents are ^" 
thoroughly investigated by. tne foreman and safety engineer and a report is 
prepared and submitted to the sunerintendent. _ З 


(2) Safety and Sanitary Inspection 


A. safety and sanitary inspector is employed, whose duties require "nim m 
to maké & daily. inspection of the entire operations and immediately re eport ^ 
his findings to the foreman in charge for his consideration and correction. 
He also submits а written report of his findings semimonthly to the süper- 
intendent... These reports are read and discussed at the foremen's central | 
safety meeting, and в, copy of each. report is submitted to the department. 
heads in.oz гдег. Xaat thay: may, check the observations made. | БЕЛЕС 


А Й .. . 3 n .. . 2.20 
Sie’ ^ .. 5% t 2 Ж 2 Е . ПА -. 
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Based on the РЕ that: tiere" is а ёа? е way of doing all 78 con- ` 
sistant with economy, constant'effórt has been made to standardize all орега- . 
tions. This has been accomplished through special studies made by men 
familiar with equipment and actual operating conditicns in and around the | 
mine and surface workings. The: importance of safeguarding mechanical: eduip-- IE 
ment &nd applying protective devices wherever possible ‘has ‘been recognized. ` 
Safety hats, goggles, léather-faced gloves, and protective shoes are ró- — ` 
quired, and their value has dong been: accepted as рор in “the- сша, 
against accidents. xd 7 | ЕА Ке Е j 


Е (5) Proper Instructions. 
"c 2o eae n 

The supervisor force is charged with the resfonsibility of instructing 
the men. When orders are issued to the men, the person giving the instruc- 
tions is confident that they are clearly understood before leaving the 
employee. He must also be assured that the individual is capable of doing 
tne class of work assigned to him in an efficient and safe manner. Further- 
more, one employee is not permitted to assume tre duties of another unless 
authorized to бо 50. 


(6) Responsibility 


Realizing the fact that the Columbia Steel Co. insists that accidents 
can be eliminated, the management is forced to accept a larger part of the 
responsibility, ада very few accidents are classed as unavoidable. If an 
investigation develops а means of preventing & recurrence, then the person 
in charge із. | held европе ble ifa Similar accident Should occur. 


К ?) Di scipline 


Discipline is of major importance in the prevention of accidents." `` o) 
Every individual is made to feel that he is held responsible for his соп- `` 
duct and personal safety. Penalties var; f from a few days layoff to dis- 
missal, depending on the nature апа circulibtendes surrounding the case. 


4B): Sef ety Meetings: 2 


It has been proved beyond any question that an ‘intensive, contimmous 
safety campaign brings marked results ‘in accident prevention. It has fur- 
ther been proved that 100 percent cooperation,” from the management)’ ‘as Welk- 
as from every employee, is necessary to Loo bout these results. = iE 


“.. 


44... 


ings. The first ко көбі баса mats is pois ier of tlie барсы ездер 
айб. all department heeds; at this meeting the general safety program for the 
monta is considere in detail, as well as discussions regarding unsafe ргас- 
tices and conditions that have been noted since the last regular meeting. 
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On the evening of the day of the central safety meeting, there is held a геп- 
eral safety meeting, /knowt as the Columbia Safety First даасезаы он; all em- 
ployees ала department heads are present at. tnis ee bing. | 


It has heen founi that due to the different neticnalities employed 
(Greek, Mexican, Italian, and Japanese), it was necessary to supplement this 
meeting with individual gatherings for the various nationalities. Ву the 
use of an interpreter, prectically the seme procedure is carried on at the 
nationality meetings as at the goneral meeting. : 


. The safety ideas that have developed since tie previous nesting are ех 
plained to tne men, and aca foreman gives a'shcrt taik on eny subject that 


- he deems necessary to the forwarding of the safety movement. The meeting is 


then turned over to the employees, at which tine they are asked to give sug- 
gestions for. the betterment of safety, sanitation, and zeneral welfare of. 
. the men, not only. on е 405, but also in tae hone. 


Each month paces men are appointed as a plant inspection committee whose 
duty is to inspect the entire plant, both inside end outside, and make a 
written report of their findings, sucu report being submitted to the super- 
intendent with a copy to each of the department heads who represent the 
central safety committee. This committee is composed of a miner, an inside 
баулап, and an satsides. кы улу are paid a day's wage for the inspection. 


On the le st аздар іп anch Рт а, “meeting, imown as ТРИТЕ safety 
meeting", is keld in the office of the superintendent. Those present at this 
meeting йге! the central committee uembers, the plent inspection committee, 
end the interpreters from each of tbe branch meetings (otherwise lnown as 
the "nationality meetings"). At this meeting all of the suggestions and 
recommendations that were made during the month are thoroughly discussed and 
if accepted are immediately placed, in effect, and those suggeations that are 
өсін. to be бу. prac tical are p E ved. | 


| It has ` been found trat орев ан is not Cifficult to obtain from the 
employees when due credit is given for suggestions and recommendations that 
are the fruits of intelligent observation, and that men readily accept tke 
safety movement puer tae чепер %0 shen are definitely brought out. 


„It is Bonet bude the case, thoes ‘rarely, that an individual is found 
who Will not respoad properly to the aide ОНИ Рог suca persons 
disciplinary шеатцгеё arb necessary. Жек 


белер. ‘Saf "T Provi sions 


Through the developnent end the addition of РЕНЕ іл the mine, many 
hazards have been eliminated. -Semigutomatic safety "dogs" have been in- 
‘stalled.on all partings; these. safety dogs eliuinate. the 9592815 wooden 
hand blocks previously used. . | 4 eS ptos 


Àn improved type of sprag was also developed. This sprag is ade of 
20-pound rail and has welded through the web of the rail a piece of -inch 
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"^ round iron. The: КӨТЕ of. this apres is. that it sili not’ brea ы, пог сап 
it be inserted far enough into the wheel.to catch a цад! 8 Бәле between. the 
eprag aon the fee of the car. 


Wherever it is posie spring. switches are installed. and. are always 
Kent in first-class condition. Of covrse it-is: sometimes necessary. to. throw 
these switches, and when this is done, а hooked. bar is provided. to. hold the 
switch points over until the rolling stock has. passed over. the ‘switch. . 


| During the/winter months, when the nine сагв. on the ,gpan-trip have been 
exposed to- various kinds of inclement weather, ; he off-set. inside. of the. 


'" cars is covered with a waterproof; stuffed. cushion before ine men are pér- 


mitted to sit: down. When the man-trip: leaves. the. bottom: of the gravity, tram- 
way, ít is in charge of the foreman in the. front сат, and, some responsible 
man in the rear car of the trip. These men see that none. of. the men in the 
trip move from their seats or sitting position until the trio finally stops 


“in front of the lamp house,’ and then only after. the trolley switch has been 


pulled, sHatting off the power СУ over the 8.5.24 These. precautions 


арр 


"uen: the. men leave tae trip inside. 


the officials encourage the ‘sapiens to шш any sug &estions they 
night have for tne dias of the d movement, or the gernérdi welfare 


n of thie- ceninin ty 


“National - Safety Council. А Е АЕ аге changed аілу; аге di ipiayed 
оп ‘the. main. bullétin. board, „located d the surface at a point easily. ассез- 
Е sible. о a" puede Rode us m" 


: iAsaieted by: the company. officials, the. Unit ed States Bureau of Mines 

gave 100 percent first-aid training to the employees at Columbia in February, 

1931, and again in March, 1933. There is ample evidence to support the · 

- assertion that organizations. maintaining 100 percent first-aid training for 

^ their employees enjoy. а, consistently. lower accident record, with певрев е to both 
ілетелер ene SOVENT rates. | | | 2. 


‘Rules and Regulations in Tages at Columbia В 


Bach ЫЕ бубр. d is еа еа а. SE of ‘company. safety rules, ала ‘it is ex- 
e that he will familiarize himself with Such rules. Each employée is 
held strictly responsible by his foreman for any violation of any of the 
established rules. А Zew.of the more. important safety rules of the company 

ares ИЕ и ЖОЕ 

le It: shall be: the duty of each employee of the Columbia ‘Steel 
Cos, working in and:around the mine, to. procure from his foreman’ ог 


from the mine office a copy of these rules. and familiarize himself | 
ші ваше. 
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2. The first duty of the miner and of every employee shall be 
to examine;his place of work upon entering same, to see that no 
dangerous conditions have arisen since the previous day, or shall 
then exist. If any such conditions be found by him at any time, 
it shall be his duty to remove same before proceeding with the 
loading of coal, or any other work. 


3. All employees shall, in person, сһесс in at the lamp house 
at the beginning of each shift (when working underground) and check 
out at the close of the shift. 


4. No one but employees on duty shall be allowed to enter the 
mine until written permission has been obtained from the superin- 
tendent, and they have then registered their names in the book pro- 
viüed for that purpose at the lamp house, and then only when accom- 
panied by the mine foreman or some osher official. | 


5. Wrestling, throwing material, or horseplay of any kind is 
possc prohibited. ‚ | 


6. All persons are forbiddex " meddle or tamper in any way 
with any electric or signal wires, telephones, or other Cae ment 
in or about the mine. 


7. In case of injury to any employee while on duty, it shall 
be the.duty, if possible, to report to the mine foreman or his assis- 
‘tant, who will have a first-aid dressing applied by a competent man. 
The injury shall later be treated by the doctor. The employee shall 
not agsin return to work until he shall have secured from the, doctor 
a certificate of his ability to return to work with safety to:himself. 


8. Every employee of the Columbia Steel Co. shall use goggles 
when doing any pick or hammer work, grinding on emery wheels, or any 
work where particles or chips are likely to fly and strike him in 
"the eye. Gloves without gauntlets shall also be worn when loading 
or picking coal, or іп any other work where it is necessary for. the 
hands to come in contact with any hard or abrasive material. Тһе. 
.,." "mechanical force vill be governed in the use of gloves and goggles 
“i "by the master mechanic. While’ operating hoists, motors or сше 
machines of this nature, mittens shall be worn. à 


4%. 
ete 
t. 


202 SONG s "up9«.Àll employees are strictly forbidden to tale into the mine 
Sd. гаду matches or smoking material. Anyone who violates this rule 


4247 


{ated subject to immediate discharge. 


10; All employees in or about the mine shall wear the safety 
hat authorized by the company and safety shoes mete hard toe Caps, 


11. No job is complete unless a thorough тжен is made after 
the work is done. All material which might be a stumbling hazard 
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shall" зе disposed of and unused sunplies stored where the Ny can be “4 
{акеп сг ге оғ... A neat workman is indicative of әл effici ont еден 
man; mien шег. AS А SAFE EMPLOYERS. 


12. Miners must not attempt to handle loaded cars in their 
places. The motorman or driver cnly із euthorized to perform 
this duty. | | Tu | NX 


` 18. No miner shall diz coal or load loose coal fron alonz tho 
rib back of Lis worzing place unless specii tically OOPP: to do SO 
by his 1 oreman, 


-. 


14. Upon entering а place that is to lia. cut, the machine man 
and helper mist examine the top, face, and ribs for loose coal or 
other substence that might be dislodged vy: the vibration о? the 
machine or otherwise fall. ‘Bey 

15. All employees whose duty it is to opera jte motors, hoists, 
or any other me chinery in or about tae mine will 56 held strictly 
responsible ior the condition of their Wohi hes and will be eld 
accountable ior break-downs other tan tnoàe caused by ordinary · 
wear and tear. U Ah 7 


16. When ruming a motor- vita ро16 on the trolley viro, the 
pole mast always tradi. Be ack poling 15 positively i d aiipi | 


17. While haaling the man-trip, special care shall be taken н 
he motorman, and the rate of speoü shall not be excessive. A1. 
employees ridin on the nan=trip will be under direct charge of 
some person des ene ted By. $he mine T oremen. 


С 18. Drivers are pv forbidden tö ride the front end of 
cars when gathering coal from worlzing plecss. They must ride the 
roar end of trip or, if tri is too lon; to control horse from there, 
walk beside, the horse | 


The. Strict enforcement of the ырды rules, TUN as they are to 
both employer and ешр1суее, indicates ғ, well-orgenized, suoothly working, 
eZfective safety program. — 3 n | X 


The record over the period involved is prima facie evidence that such 
progren, to vé most effective, must be carried out consistently, conscioentious- 
ly, and courageously. ‘this branch of the-Qoluubia Steol Co.'s Operations has 

established leadership in the matter of &accident-prevention work which the 
bees cannot fail to recognize and appreciate. » Through unremitting effort 
the spirit of safety has béen instilléd into the organization. 
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